working in the same hospital, I searched out some of the case histories of Cushing's patients that had been clerked by Cairns. Two of them were photocopied and are now in the Cairns Memorial Library of the John Radcliffe Hospital in Oxford. One concerned the first operation at which Dr Bovie demonstrated his innovative apparatus for coagulating blood-vessels; until 1926, haemostasis had usually been achieved with stamps of beaten muscle, or by the use of silver clips. This patient had a large occipital meningioma and at the beginning of the operation note Dr Cushing wrote "I anticipated that we would not only have to have a transfusion but that we would have to get muscle from the patient's leg as we started in with the operation without muscle in hand. Consequently I hesitated to put the patient in the face down position which I ordinarily would have preferred,for we could not have gotten at his arm and I would prefer to take muscle from his tibialis than from his gastrocnemius." It makes one ponder on the difficulties a neurosurgeon had to face at that time and illustrates the style in which Cushing wrote his operation notes, a style that has influenced several generations of surgeons. I have also chosen to quote from the Discharge Note that was written by Cairns. "Fundi, cup showing on Lt side, margins hazy still on both sides. Feels very well, but he complains that the fields are not out yet. Flap up. Wife says that he is more placid, more like himself. Friends (fig 3) . St Hugh's was to become the training school of a whole generation of neurologists and neurosurgeons; it became their "alma mater" and was regarded by them with the same affection and gratitude that might be given to a college or other similar institution. No less than 13 000 servicemen and women were treated there before it closed in 1945.9
The training concentrated on the needs of the times, and prepared the personnel of the mobile neurosurgical units, ofwhich I shall say more later. Cairns was the inspiration of the place, and the driving force, as he was with everything he undertook. In fact his work in the army was in many respects the high point ofhis career. Symonds describes the situation at St Hugh's very clearly. He said in his Memorial Lecture in 1970:34 "At St Hugh's he and I got on happily together, though there were one or two collisions and sore heads before I learned that I served in Cairns's hospital."
At the end of the war Cairns returned to the Radcliffe Infirmary, but barely seven more years of life were left to him. The Medical School was no longer a postgraduate institution and Caims never really became a dedicated undergraduate teacher, although he continued to hold the Chair of Surgery.
Joe Pennybacker, who had been his assistant at the London Hospital, moved with Cairns to Oxford when the unit had been opened there in 1938, and "JP", as he was fondly known to everybody, had run it throughout the war. After the war, he remained the essential support and much loved "Grey Eminence" of the department. He was the complement and balance to Hugh Cairns. Pennybacker was almost never ruffled and his reassuring slow way of talking was more than a comfort to us in moments of stress. He was generally acknowledged to be the better operator of the two, and at least as good a diagnostician, but there was no division of loyalties since both provided essential ingredients to the team. Nevertheless, one can never overestimate how much the Oxford unit owes to "JP".
Hugh Cairns died on the 18th July 1952, with all manner of projects and ideas for the future that were unfulfilled. According to Paul Glees,23 these included the founding of a neuropsychiatric institute. He had even prepared the room in which he intended to work after his retirement, although that would have been as much as nine years hence, ifhe had lived. This was typical of him.
But biographical details are a mere skeleton and mean nothing without a knowledge of the personality of the individual. I must therefore try to tell you something of Hugh Cairns' character, for as John Donne2" said, "I study the physician as he studies disease", and I ask those of you who are still early in your neurosurgical careers, to distil from what follows those of Hugh Cairns' many principles and precepts that are still of present value. I am sure that if you do, you will find much that is of worth.
Jefferson27 observed that "work dominated his life from the earliest days; it was dogged that did it". However, application alone would not have been enough, and his administrative genius complemented all his efforts. He was "always one to enlist advice and to get the right people on his side, people with different knowledge and different influences, people who could help."27 This principle was applied in all his projects, whether it was the setting up ofa neurosurgical unit, the introduction of crash helmets, research, or even the daily care of patients. Some people are prevented from acknowledging the need for assistance from motives of jealousy or fear of competition. This would never have happened to Cairns, for one of the most striking features of his personality was the very lack of jealousy. He always saw himself as the leader of a team and he obtained some very good players, such as Dorothy Russell, Rio del Hortega, Almeida Lima, Hugo Krayenbuhl, Douglas Northfield and Joe Pennybacker. But he was also quite ruthless in dropping anyone who, in his opinion, did not match up to the required standard.
He was emphatically a perfectionist and published nothing that was not carefully scrutinised and usually revised five or six times. If one wrote a case report or any other work for publication, it had to be submitted to him, and this even applied to Joe Pennybacker. He would go over it word by word, changing this and that, moving the text about, deleting and suggesting. This would be done on a Saturday afternoon or in the evening, and one would go away to rewrite it, only having to go through the same process on two or three more occasions before the work was finally approved. It was very good training, quite apart from the fact that a badly presented paper reflects as much on the inabilities of the teacher as on those of the author.
Case histories and operation notes were all read by Cairns with the same scrutiny and criticism, and this extended to case presentation as well. The descriptive operation notes that Harvey Cushing wrote are little masterpieces and those of Cairns also bring the situation to life, as I have shown. On reading them one can imagine the thoughts behind the actions, and drop into the situation as it existed at the time. A little habit that Cairns inherited from Cushing was that of writing all his working notes on primrose coloured paper, so that anything on that paper was instantly recognised as from his hand. It would have been a terrible crime for anyone else to have used it and on one occasion I remember him saying to his secretary, who had let him run out of this material, "How can I possibly work without any yellow paper". It was a symbol of his assertion of command, of the importance of what he had to say, and his conviction of the rightness of his views.
Cairns had no time for small talk, cocktail parties, or any event that he regarded as unproductive. If he did find himself at a party, he would listen rather vaguely to what was being said, with his eyes focused in the distance, until some point in the conversation cropped up which caught his attention. There would then be a series of quickfire questions to develop the subject and see if more information was to be obtained. If this seemed likely, the conversation continued, but if not, the eyes drifted again to the horizon and it soon came to an end. As Jefferson said, "he had a sort of puritanical belief in the rightness of his own causes" and he was "at times not a little insensitive to the views and claims of others". The same author and respected friend painted a delightful picture of life at 29 Charlbury Road,27 where "one might see Hugh in slippered ease making notes or listening to music, while Barbara ironed the family washing, both of them in the drawing room". Listening to music was a permissible occupation and so was the reading of literature, provided that there was no work to be done. He was widely read and well informed on many subjects outside the realm ofmedicine and he always wanted to learn something new.
The degree of influence that Cushing had upon Cairns was very significant and has been remarked upon by Ingraham and Symonds, who knew them both. One notes that they even had the same initials, HC. Cushing had many admirable traits, but he was also an extremely irascible and difficult person, nicknamed "Pepper Pot", and this characteristic came through to Sir Hugh, but modified in his case by courtesy and innate kindness. If Cairns considered that one had failed him, the castigation that followed left one in no doubt of the error ofone's ways. However, the following day the chief was just as likely to put his arm round your shoulders and ask how it was that you had obtained results from some project or other that had proved stubborn on another occasion. This made you forget the gloom of the previous twenty four hours, and for a few minutes you walked on air. However, I remember Olive Jones, his dedicated anaesthetist, telling me how she had met him on the stairs after she had returned from a stay in America and the only greeting she received was "You will have that patient on the table by 8.30 won'tyou"? He was least appreciative of other people's feelings when he was worried about an operation.
Hugh Cairns did not find operating easy, though he probably would not have admitted it. I think that he was really happier in a neurological or administrative role than in the theatre. He was very tense before and during an operation and would scrub up in silence. Everything had to be exactly as he wanted it and on time. Conversation was restricted to the barest minimum. If some hapless assistant moved too slowly, sucked too hard or too long, or misused the diathermy electrode he would be told about it in no uncertain terms. If one's foot got in the way, it would be gently kicked, followed by the remark that a neurosurgeon should move with the quickness and lightness of a ballet dancer. He advocated sitting down while operating, and said (possibly thinking of Vermeer's "Artist's Studio") "had we not observed that all artists worked sitting down"? There was no point in arguing the matter. We come now to the war period. During the first year (which included a long spell of relative military inactivity) three motor cyclists were killed every day. This was 21% more than in the previous two years. There was a head injury in 92 % ofthem, and it was the only injury in 85%. In the first 21 months, no less than 2 279 motor-cyclists and pillion passengers were killed on the roads of this country. One of the reasons for this was the blackout. There were no street lights or lights from shops or houses and lights on vehicles were dimmed to the degree of parking lights at the present time, and even these were shaded so that there was no direct forward beam. In 1935 Cairns had been subjected to the poignant experience of caring for T E Lawrence, or T E Shaw or Lawrence of Arabia, as he was variously known, when Lawrence was fatally injured in a motor cycle accident. Cairns had even performed the autopsy himself. It is true to say that the whole nation felt that it had been a possibly preventable and needless disaster, and it must have impressed Cairns, as was pointed out recently by Robb Smith.3' This earlier experience, linked with the new urgency for more protection for motor cyclists, brought home to him the need for something more efficient than the ordinary steel helmet in use in the army. Crash helmets had already been worn by racing motor cyclists, and a redesigned and improved version was introduced into the armed forces by Cairns.6818 He produced a helmet with a smooth outer shell supported by a lining consisting of a series of webbing slings attached by the base of the lining to the outer shell; the space between could be filled with energy-absorbing material. It was held on by a chin-strap. In 1941 it became compulsory for all military motor-cyclists to wear these helmets. There was an immediate reduction in the number of deaths and in the seriousness of the injuries sustained. These were the forerunners of those helmets that were later worn by the police, and those that were ultimately made compulsory for all motor cyclists, according to a British Standard Specification.
This work led naturally to thoughts about the mechanisms of brain damage, and, following his usual method of looking for the right person to do the work, he chose a physicist named Holbourn, whose papers on the subject are a landmark and affected all future thinking on the matter. However, if it was Holbourn26 who produced the explosion, it was Cairns who lit the fuse.
Perhaps Cairns' greatest contribution in the field of medical care in warfare was the institution of mobile neurosurgical units. To command the first of these, Cairns chose W R Henderson, who planned all the details of its personnel and equipment and kept a diary which was seen by Symonds;`4 I hope that it has been safely preserved.
Lord Nuffield provided a special truck for the original unit which carried enough equipment for 200-300 operations, including its own electricity supply for light, suction and diathermy. Unfortunately, it was captured in France and its personnel were interned; but No 1 Unit was replaced and went on to serve in Africa, ending its existence at the 15th Scottish Hospital in Cairo. Seven more such units were created and happily there are still several among our more senior members who served in them. This is not the time to chronicle the history of the mobile units. Suffice it to say that they were the means by which very many lives were saved. They dealt with over 80% of the neurosurgical work in the African and European theatres of war and more than 20 000 patients were treated by them.9 In Italy one unit carried out 334 operations in 16 days and another performed 208 in 15 days. The mobile units were flexible. Sometimes they split into forward and rear sections, they could be independent or they could form a special centre attached to a general hospital. Almost all the staff had been trained at St Hugh's, and the standard of documentation and neurological examination never slipped, despite the circumstances in which they worked. It was observed that when general surgeons were responsible for the initial treatment of head wounds, there was a much higher incidence of complications and a lower incidence of primary healing. After the introduction of mobile neurosurgical units an 85% primary healing rate was achieved, with a considerable reduction of the subsequent morbidity and mortality. was the last to be published by him in his lifetime. One is impressed by the fact that it was based on a framework of cases that were not in themselves unusual, but which were subjected to intense observation followed by logical deduction based on clinical reasoning, backed up by physiological experiment. This method was regularly practised in the unit, for after a problem had been discussed on a ward round, it was common for JP or someone else to say "Do you remember so and so who had a similar history?", and there was a competitive effort to remember other cases. After the round the "Blue Folders" would be produced; they contained carbon copies of all the typed notes and were kept in the unit. These debates often formed the basis of a new paper. Computers may classify and provide information, but they are a poor substitute for discussion. Anyone present was free to participate and it sharpened ones wits to do so.
I think that the mind and the brain were one to Hugh Cairns, and thus it was natural for him to have had an interest in the treatment of psychiatric disorders. However, he did not become involved until it was apparent that the existing operations, particularly the so called "standard leucotomy", were inadequate, to say the least. He encouraged Macdonald Tow35 to produce his monograph which proved the point, if proof were needed. John Fulton, who had introduced the idea of leucotomy to Egas Moniz, further suggested that a lesion in the anterior cingulate region, area 24 
